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Objectives 
The Belgian consumer is known for his high 
consumption of chocolate with an average of 
11,03 kg/year/capita. Research indicates that 
feelings of craving and guilt play a key role in the 
consumption of foods like chocolate.  
 
AIMS: 
 Clustering the Belgian market of chocolate 
consumers in relation to their emotional state 
before and after eating chocolate.  
 
 Testing if consumers are able to distinguish 
two different products based on specific 
sensory attributes and overall taste and smell. 
 
 
 
 
 
Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CLUSTER ANALYSIS: Segmenting consumers 
 
 
 
 
 
 
 
 
 T-TEST: Differences detected in the total sample between Choc 1 and Choc 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ANOVA: Differences between the clusters on sensory perception 
Difference was only detected on one attribute: sweetness of the soft chocolate 
 
 
 
 
Materials & methods 
PLACE: 
A total of 110 people from Flanders participated 
in the questionnaire and sensory evaluation of 
milk chocolates.  
 
PRODUCTS: 
The two types of milk chocolates: 
Choc 1: Standard Belgian milk chocolate  
Choc 2: Modification of the standard  
 Belgian milk chocolate with an 
  addition of 2,5% milk fat 
 
QUESTIONNAIRE: 
• Socio – demographics 
Gender          Age 
Education          Marital status 
Height/Weight          Physical activity level 
Household composition     Income 
Personal characteristics 
 
• Craving / Pleasure 
 Health and Taste Attitude Scales 
 Questionnaires (=HTAS) 
 
• Sensory analysis 
• Sweetness, bitterness, cocoa taste, 
greasiness, hardness, melting  in mouth   
      5-point JAR scale 
• Overall taste and overall texture, 
      7-point hedonic scale 
• Preference  
      5-point hedonic scale 
 
• Statistics 
• Factor analysis, Cluster analysis 
• T-test, ANOVA 
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  Factor 1 Factor 2 Factor 3 Factor 4 
 FACTOR ANALYSIS: HTAS 
Love 
chocolate 
and rational 
Craving 
Pleasure in 
food 
Guilty 
feelings 
In my opinion it is strange that some people have 
cravings for chocolate  
-0,856       
In my opinion it is strange that some people have 
cravings for ice-cream 
-0,846 -0,137   0,157 
In my opinion it is strange that some people have 
cravings for sweets 
-0,826     0,133 
I enjoy eating chocolate 0,624 0,110 0,259 0,209 
Eating chocolate gives me a good feeling 0,610 0,183 0,163 0,352 
I am a chocolate lover 0,532 0,275 0,227 0,143 
I often have cravings for ice-cream   0,855   0,129 
I often have cravings for sweets 0,322 0,821 0,152   
I often have cravings for chocolate 0,426 0,649 0,192 0,293 
Eating delicious food is essential part of my 
weekend 
  0,198 0,837   
It is important for me to eat delicious food on 
weekdays as well as weekends 
0,130 -0,111 0,799   
I concentrate on enjoying the taste of food   0,131 0,685 0,137 
When I eat chocolate, I feel guilty   0,252   0,764 
I eat chocolate when I feel down 0,142 0,364   0,741 
Eating chocolate makes you fat   -0,101    0,720 
Medium scores for all factors, no 
specific characteristics for food or 
emotional feelings 
 Roininen, K., Lahteenmaki, L., & Tuorila, H. (1999) . Quantification of consumer attitudes to health and hedonic characteristics of foods. Appetite, 33(1), 71-88  
Attribute p-value Mean Results 
Sweetness 0,118 3,0 Participants are not 
able to detect 
differences between the 
two milk chocolates 
based on the specific 
attributes 
Bitterness 0,702 2,0 
Cocoa taste 0,288 2,7 
Greasiness 0,058 3,0 
Hardness 0,356 2,8 
Melting in mouth 0,685 2,9 
Conclusions 
Factor analysis on beliefs gives four factors: love chocolate but rational, craving, 
pleasure in food and guilty feelings. Consumers can be grouped in three clusters: 
Cluster 1: People who have no interest in food and no specific emotions towards  
  chocolate. 
Cluster 2: Younger people who crave for chocolate and feel guilty after  its 
  consumption.  They like more sweet chocolate. 
Cluster 3: Older people who are rational and more conservative. They show lower  
  feeling of guilt or craving towards chocolate. 
 
The sensory analysis points out that consumers are able to distinguish the two 
chocolates on overall taste and texture. However, they do not recognize the 
differences in specific attributes of a product. The  majority of people preferred the 
standard milk Choc 1 that was also the harder one. Only sweetness of the softer 
Choc 2 differs significantly between the emotional clusters. 
  
 
 
 
  LOVER CRAVING PLEASURE GUILT 
 Cluster 1 4,6 4,5 4,9 2,7 
 Cluster 2 5,1 5,7 6,1 3,1 
 Cluster 3 4,2 2,5 5,1 2,1 
High in craving and pleasure in food. 
Highest score for chocolate lover and 
guilt 
Low guilt or craving towards sweet 
food products, lowest score for 
chocolate lover 
Attribute p-value 
Mean 
Choc 1 
Mean 
Choc 2 
Results 
Overall taste 0,000 5,8 4,1 Differences on overall taste and 
overall texture 
Standard chocolate was preferred  
Overall texture 0,008 5,9 4,5 
Preference 0,000 4,2 3,6 
 Choc 2 Cluster 1 Cluster 2 Cluster 3 Sign. 
 Sweetness 3,05a,b 2,74a 3,16b 0,023 
65% of total variance explained 
